Sequence-dependent cleavage site selection by RNase Z from the cyanobacterium Synechocystis sp. PCC 6803.
Biosynthesis of transfer RNA requires processing from longer precursors at the 5'- and 3'-ends. In eukaryotes, in archaea, and in those bacteria where the 3'-terminal CCA sequence is not encoded, 3' processing is carried out by the endonuclease RNase Z, which cleaves after the discriminator nucleotide to generate a mature 3'-end ready for the addition of the CCA sequence. We have identified and cloned the gene coding for RNase Z in the cyanobacterium Synechocystis sp. PCC 6803. The gene has been expressed in Escherichia coli, and the recombinant protein was purified. The enzymatic activity of RNase Z from Synechocystis has been studied in vitro with a variety of substrates. The presence of C or CC after the discriminator nucleotide modifies the cleavage site of RNase Z so that it is displaced by one and two nucleotides to the 3'-side, respectively. The presence of the complete 3'-terminal CCA sequence in the precursor of the tRNA completely inhibits RNase Z activity. The inactive CCA-containing precursor binds to Synechocystis RNase Z with similar affinity than the mature tRNA. The properties of the enzyme described here could be related with the mechanism by which CCA is added in this organism, with the participation of two separate nucleotidyl transferases, one specific for the addition of C and another for the addition of A. This work is the first characterization of RNase Z from a cyanobacterium, and the first from an organism with two separate nucleotidyl transferases.